Objective: To measure the prognostic utility of helper T-cell (CD4) counts in human immunodeficiency virus (HIV)-infected patients undergoing major abdominal surgery.
/L (200 cells/µL). A perioperative septic process and HIV-related pathologic conditions seen at laparotomy are also associated with worse outcomes.
Arch Surg. 1998; 133:626-631 A S THE prevalence of human immunodeficiency virus (HIV) infection and acquired immunodeficiency syndrome (AIDS) increases, operations are being done more frequently on HIV-infected individuals. However, there is a disparity in reports on outcome and a lack of consensus on risk factors. Early reports of abdominal surgery in patients with AIDS described perioperative mortality of 50%. [1] [2] [3] A more recent report indicates a perioperative mortality of 12% in a series of patients with AIDS undergoing emergent laparotomy. 4 In that study, worse prognoses were found with a lack of ongoing prophylactic treatment for AIDS-related disease, active opportunistic infections, Walter Reed VI classification, 5 and ongoing sepsis at the time of operation.
The absolute number of circulating CD4 lymphocytes has been shown to be a clinically useful indicator of immune function in HIV-infected individuals. 6 Because the CD4 lymphocyte is the specific target of HIV, it serves as a marker for progressive immunologic deterioration and is used as a predictor of the development of AIDS in HIVinfected individuals. 7 In 1993, the Centers forDiseaseControlandPreventionexpanded the definition of AIDS to encompass HIVinfected patients whose CD4 lymphocyte counts were less than 0.20ϫ10 9 /L (200 cells/ µL) regardless of whether they had experienced an AIDS-defining opportunistic infection. 8 Certain opportunistic infections are more likely to occur when CD4 cell counts are less than 0.20ϫ10
The CD4 helper T-cell count in HIV-infected individuals has not previously been shown to be a prognostic factor in postoperative outcome, although the issue has been raised. 4, 9 We have reviewed our institution's operative experience with HIV-infected patients to determine whether the immunosuppression manifested by low CD4 cell counts increases the risk of major abdominal surgery and can serve as a prognostic factor.
RESULTS
The average patient age was 37.9 years (range, 22-56 years). There were 31 men and 12 women in the study. The mean duration of HIV infection was 45.6 months (range, 0-10 years). All patients in the study had documented CD4 cell counts prior to or at the time of index admission. Four patients were diagnosed as having HIV infection at index admission. Nineteen (44%) patients had CD4 cell counts obtained during admission, 13 (30%) within 1 year of operation, 3 (7%) within 2 years of operation, and the remaining 8 (19%) within 3 years of surgery ( Table 1 
SUBJECTS AND METHODS
The medical records from 3 hospitals (Harper Hospital, Detroit Receiving Hospital, and Grace Hospital), which are part of the Wayne State University/Detroit Medical Center, Detroit, Mich, were reviewed for all patients who had documented infection with HIV and who had undergone major abdominal surgery between January 1987 and March 1997. Operative and pathology reports were reviewed for all patients. Major abdominal surgery was defined as any procedure that required surgical exploration of the peritoneal cavity or any laparoscopic procedure that involved the peritoneal space.
Abdominal wall procedures such as ventral hernia repair were excluded. Any patient who was seropositive for HIV infection regardless of whether the patient had beendiagnosedashavingAIDSwasincludedinthestudy.
All patients in the study had documented helper T-cell counts (CD4). CD4 cell counts were obtained using the monoclonal antibody flow cytometry technique, which has been used by our laboratories for the 10-year interval of our study. The test has a margin of error of 4% (Michael Long, MD, oral communication, 1997). Data were also recorded for preoperative albumin level, plateletcount,hematocrit,whitebloodcellcount,bloodproduct transfusions, AIDS-related medications, presence of a perioperative septic process, and patient age. All patients except 3 had general anesthesia. These 3 patients who received local anesthesia and sedation had the placement of a feeding gastrostomy tube, an open liver biopsy, and a diverting loop colostomy. Major complications were defined as respiratory failure, renal failure, postoperative pancreatitis, abscess development, wound infections, and any illness that extended hospital stay, such as pseudomembranous colitis. Perioperative mortality was defined as death within 30 days of surgery or failure to leave the hospital alive. Sepsis was defined as an ongoing infectious process with fever or hemodynamic changes. Pathology specimens were examined and patients were classified as to whether they had HIV-related pathologic conditions or not. Statistical evaluation was performed using the unpaired t test, Mann-Whitney rank sum test, and the Fisher exact test. Follow-up was obtained wherever possible.
tomosis, anastomotic leak and pelvic abscess, wound dehiscence, and prolapsed transverse loop colostomy. Of the 11 patients who had CD4 cell counts greater than 0.20ϫ10 9 /L, 2 (18%) developed major complications and 1 subsequently died within 30 days of operation (Table  2) . Thirty-two patients had CD4 cell counts below 0.20ϫ10 9 /L (200 cells/µL) ( Table 3) . Nineteen (59%) of these 32 had major complications (P=.03) ( Table 4) . Twelve of these patients died within 30 days of their operation or did not leave the hospital alive (38%; P=.13) ( Table 4) . Three more patients died within 6 months of operation, resulting in an overall mortality rate of 47% (P=.03) ( Table 4) Histological examination established HIV-related intra-abdominal pathologic conditions in 9 patients ( Table 6 ). All of these patients had CD4 cell counts less than 0.075ϫ10 9 /L. Five of these patients died within 30 days of operation while in the hospital or in hospice care and another 3 died within 6 months of operation. Thus, 8 of 9 patients who were found to have HIV-related intraabdominal pathologic conditions died within 6 months of operation and only 9 of 32 patients without documented HIV-related pathologic conditions died within 6 months of operation (P=.001). There were 12 patients who had perioperative septic episodes in our study. Eleven (92%) of these patients suffered major complications and 8 (75%) died. Of 31 nonseptic patients, 10 (32%) suffered complications (P=.001) and 6 (19%) died (P=.009).
Blood product transfusion history was recorded for all but 1 patient. Twenty-eight patients received blood product transfusions and 14 did not. Nineteen (68%) patients who received a transfusion suffered major complications and 16 (57%) died within 6 months of operation. In contrast, only 1 patient not receiving a transfusion had a major complication (PϽ.001) and there were no deaths in this group (PϽ.001).
Correlation of perioperative morbidity and mortality with CD4 cell count and specific hematologic and nutritional parameters is shown in Table 7 and Table 8 . When evaluating patients who had major complications vs those who did not, there were no significant differences in the preoperative hematocrit, white blood cell count, platelet count, and albumin level. However, the CD4 cell count was significantly lower in the patient group with complications (P=.02).
Similarly, when assessing these same factors on mortality, preoperative hematocrit, white blood cell count, and platelet count were not found to be significantly different. However, there were significantly lower CD4 cell counts (P=.05) and preoperative albumin levels (P=.004) in patients who died within 6 months.
Stratification of patients into 2 groups (CD4 count less than or greater than 0.20ϫ10 9 /L) (200 cells/µL) demonstrates that these patients have similar characteristics (Table 4) . No significant differences were seen in the mean patient age, length of hospital stay, and preoperative hemoglobin and albumin levels. Curiously, there was a significantly higher proportion of men in the low CD4 group (Ͻ0.20ϫ10 9 /L). Of the 21 patients who had complications, medication histories were known in 16. Eight of these were being treated prophylactically against AIDSassociated diseases (zidovudine, acyclovir, pentamidine, and antituberculous and antifungal drugs), whereas 8 were not. Of the 22 who did not develop complications, medication histories were known in 19; 9 of the 22 were receiving AIDS-related medications (P=.67).
Follow-up revealed that of the 30 perioperative survivors, 6 died within 18 months of index operation and all of these had CD4 cell counts less than 0.20ϫ10 9 /L (200 cells/µL) except for 1 patient who originally suffered no complications after open cholecystectomy. Eight of the other 24 are known to be alive; however, the majority of these were operated on in the last 6 months of the study. The other 16 are unavailable for follow-up. related pathologic conditions all correlate with increased morbidity and mortality. Nevertheless, indications for major abdominal surgery have not changed despite a patient's HIVstatus.However,boththesurgeonandthepatientshould be aware that a certain subset of patients are at higher risk for a poor outcome, specifically, septic HIV-positive patients with low CD4 cell counts and those subsequently found to have AIDS-related disease at laparotomy. 
